Role of Thiol Reactivity for Targeting Mutant p53.
Reactivation of mutant p53 has emerged as a promising approach for cancer therapy. Recent studies have identified several mutant p53-reactivating compounds that target thiol groups in mutant p53. Here we have investigated the relationship between thiol reactivity, p53 thermostabilization, mutant p53 refolding, mutant p53-dependent growth suppression, and induction of cell death. Analysis of the National Cancer Institute database revealed that Michael acceptors show the highest selectivity for mutant p53-expressing cells among analyzed thiol-reactive compounds. Further experimental testing demonstrated that Michael acceptors, aldehydes, imines, and primary alcohols can promote thermodynamic stabilization of mutant p53. Moreover, mild thiol reactivity, often coupled with combined chemical functional groups, such as in imines, aldehydes, and primary alcohols, can stimulate mutant p53 refolding. However, strong electrophile activity was associated with cellular toxicity. Our findings may open possibilities for rational design of novel potent and selective mutant p53-reactivating compounds.